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mmm^iicM^\zmmKts i^xx^m^iKom^^ac.^'^^ p l Limbic ^v^T 
nm. t vxAti Lmmmmm&izps. c r=.m^mx^m v. 

mm^^-i^^^y:fib\ mmmmit^^i!)^b<D&mtmmmm:bizmi^x. m 
mm^(OmmsEmA±!^'f'<D^^m&^±if. m^mmf^mmm 2<DAy--:fy^ 

JV ^ ® m*Sg«JE S: A -6 H 2 ® ^* 5: ScSI" S r 1 1?, tuiH«JEh^^^ig^«) 
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f 1 fa«<Z) P L L HIJ^o 

mm^&mmmm^(DmmjEm.Aij^^j^x:^mmKmAijm^iziiiijtis-fy^^ti 
m 2 (oji-zfy ^ M <j)^i]^<Dt^^n^-^^x^m 2 (Z)#»tc^ urn 2 

^^^^ $ -B: ^ r i: T% iff lamjEEMI^^ig^® tuiSjE«A:^7^^23:rJft«iaM« A:fj3g 
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1 1 — 324576 



}t r t # M i: -r <2> P L L 
[»*^4] 

X 3? *^ ^ ©m*m?^T:-t«iBii 2 $:i*:m-r -etu fan 2 (Djv-'^r-p ^ 

Hi ^«M(3D h ^ > X ^ CO 0: y BfrSBn 2 <D W» 3^m-r S r 

2 X 3 ga«® p L L ims&o 
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*^e>^l<z)Sc««ss (Ni) ^^m-t^mi(Dm^^mii. 

(omMizMhx. f^imnm(D^2(Dh^>i:^^^i)^^n2(D^n%w. (P2) 

^^2(DMmmm (n2) %:#fc^-rs^2cDiHi^^©i:, 

ttflB^l (Pi) hlrnimf^ 1 0)mnn^ (Nl) (7)fnfl?jlg 

(pi+Ni) mmm2<D^mmw. (P2) iifffiBii2®ia[mmt]^ (n2) 
<Dmm.m (P2+N2) iKDitfj^. mmmimnm(oh^^yp^^ iimmm2m 

(Dmm&^mmm&nvxxtivmmmmn&icj^ir'rzLmmmxmm-t^m&m 
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ailE# 2 0 0 0-3 0 
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lagan 1 ®X>r 5^®-^i:lg«fir«^^i(;r)^lCg^^$tlT V^sm 1 (D^Mm 

M ^ ti, ffi^*^tfrffi(£«^m^ ic $ tiT v^ -5 |g 2 <Z)^« ^ , 
3®:^W^-y^^, 

tsrsan 3 ® X >r ^y ^ i&iam 2 ®^«®-^tcg^^$ tir ^ »; , 

I^^iaf4fflitie^*^ e.ffi:tj$ti^tuSHT^y r ^ 5^ ^ >^^^® ® ^ ^ , fffSB 
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^mttm^ff^ e> ^ tis T >^M-^ t.^^ ym^ t. Km-D^m^im^^^^z. 

t&iB^^-^:^'3K>';/"*^ ^l7&S^4(D^«^!ga^i:. mi7bmm4<DiiUy h 

mm^mitm^i}' ^mti^ti^Tv ^m^tj^ r^^r^ >^*^m® n^iz. mm^ 
i<Dmn^mi)^^(D&nm.^. mmmi (oij uy h ^^-m^X'm*)ML. mm 
mmum^m^cDiEmxij^^izti^^m&^mi^-r^mmf^ i (Djv-zfy >f 
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B(rfBll2®5!j l/> h^^-llI!^®ai:tf^$:«;-ril2#«M© h^>S;^':^^3b^e>m 

®^*lC*fbTBrfgail3 U> h^^-iaiB&©m:^75gS::&-r^l^mM® 
z/ :k 9 ij^^m 2 (O^mn^^^^-t^ til %iz. taiaf|4 ©^m?jSM*^e>®^ 

2#«^h^>S^'x^^(DmA#'l4®tS^lcfe#ii:-rJC. l#l Ic^^oTlgiiS 
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mmm i <Dmmm t it^m^m ^^jt-tmz mnm<Dm i jsl^^ 2<oh^ypy^ 

2 CD:;!; l/> h ^ ^-llIS&$:?S14'fb$-&-5l|2 (DX-f ^ i:, 
||2(Z)^«^Mt, 

H 1 S«M<Z)II 3 -BlIS-^A ® h ^ > ^ J; U 3 <?)5b lx> h ^ ^ - imS& 

3 1/> h 5 ^-imS&$:?S4S'fI:$-tirS||3 ®x-f ^y^i:. 
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3{)^P^^^;i/MOS V'yyV:7.9^i)tj^^). mmm2.RXJ^m4:<Ditj i/y h^^- 

m^^m^-t^m2mnm(Dh^yv:^^ifiN^^r^)VMos h'^yv:^^j:v 
m^m 1 1 ] 

frf gBH 2 ® X -r ^ *\ V - X 7!)^ltf IHiSmfi^H^Jcg^M ^ ti> F -r > *^BrftB 

$tlTv^sN^■v:^^;^Mo s h^>^^^^<j; u^y, 

m3(Dit}Uyh^'^-m^^m^ir^p^^:^AyMO s h ^ > ^ ©^M^- 

© p L L mis&o 

[M^^l 2] 

^^^^^7b^lll cDM^'fi-^^cg^^$tlTv^s^l®:;^.'f v^n. 
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mm'mKDmmm^ii'^T^'r^ -f^ma^nm. mmmi<D:7.-^ ^^ti^yfyv. 
2<Dmmt)mm^ti. mmm i o^«o^^«jBbi:ftfi3^2<z)W»®^^«ffii: 



a5IE#2 0 0 0-3 0 



1 1 — 324576 



m^^l 3 ] 



aiiE#2 000-3 
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[«^^l 4] 

m^n. ^m^r:^^mmmmmmiz:^^^x. 

■Sin\.x^±m^^^i3-t^^i<D^^-i/^yzr}i. 
mmmmmmMizjd;\:^r=.mMm&^mi]-t^m2<D^^-p:^y^ii. 
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frfiBm 1 ©iSi^Mji >' ■< 3b\ fff^m i ®mE«?i^^milI[^(DjEfeA;^j^^- 
»S:^«-rs z: ttffH«JEEMWf§ig^®ttfiaiEKA;^J^^®^^^«ffi$:-titf 

«JEMt^^iSII<Z)tfrfBjE«A;^J^^©3Sg^«£E$:rJf , 5g^^«JE*^tufB^ 2 cd;1/ 

«[I^®^^^(Z)|r(Sa.ReA:f;^^(Z)^^-«ffi?:J:lf, 34xlcj:y, Mf2jE^A:^j3§s 
^i:iufBM^A:^j3g^®^^-«JBE®K®^«ffi$:^/jN$ii:S^m$:m7t> ^i: 
Sr^mil-rSPLLHIS&o 

m^mi 6] 



2 0 0 0-3 0 



11 — 324576 



Stm b T m:*«JE S: ffi:^j-r m 1 -Y - jk > y ^ , 

1 4 ailE# 2 0 0 0-3 0 



1 1—324576 



Mian 1 a>m&mm^mmm(DRm,Atim^iz^f-nm^mm-t^mmm2<D)v 
^uti^h(Dmmm^> mmm4:(D:^uyhs.^-m^xmvmh. mmmi<Dm 

mmm 2 (DWcmmma^mm^ n ©it*^, mmm 1 mmm<D h^yt^:^^ tmmm 
[»*^ 1 7 ] 
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« L T m :d « ffi ffi :d S H 1 <D ^ ^ - > ii , 

fffsa^ 1 ® ^ -v - m 1 mnm.(7)^ 1 ^atj^m 2(Z)h^>s;>'x^j:y 
ffriB^ 1 (Dmnm. n itmmmm s: ^ -t^ 2 ^sM®m 1 Rxj^m loyv^yyv-T. 



1 6 



aiiE#2 0 0 0 - 3 0 5 5 2 7 8 



#^ 1 1—324576 



3 (Z) :ij 1/ > h ^ ^ - iaS& 5: ^IS-fb 2 i± 6 ^ 3 © X >r >y ^ i: , 
[If 1 8 ] 

yzfu. mmr y e> r f m'^cDm^^m^Rx^mm^it ^noy^jv^i 
mmy^ jviti)^^(Dn&RFm^^2mit-t^2mitm^ii. tafB2MfbiHi 
^x2mit^nr^'r-^i^x:fji.m7'-6iKmmi^r=.r'-'Sim^mi^m^nv^ 



1 7 
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[0 0 0 1] 

PLLIgIg& (Phase Locked Loop;^:^!^^^;!/- ::^lHflii&) iCggb, 

P L L Hlg&iSttJ^^ P L L 3f ^af^ffi Liag&tcBS-r So 
[0 0 0 2] 
[^5R®S$S] 

, tJ&3f^0P LLIlIl^&®-M^CoV^TM•t-5o 01Oli, P L L |Hli^©« 

mnmzm'^t=.m^Wi-(^nm.-t ^n&mmmm^ (vouage controlled osc 

illator;VCO) 4 0' i:, *effii!lt^f§|g# 4 0 ' ® m:^J«^$:^Mi-S:J)-M 
ias& ( r^^-Mlfj ^t^VN^)) 5 Oil. A:^3M-^I Nii^J-MimS&s 0*^^CDm:^jM 

P (Ty^) mmi. DOWN (^i^r^) #-^^m*-rsfii*Bifc;ie^i oi:, fii 

^-pa^yzf (CP) 2 0' ^^-$^';K>y2 0' ®ffi:fj«JEbA>^lSMi^^ 
^$:iaih-r-5{£^3ijg#145:>t'r-S7>r (LPF) j; ♦J;5;S;i/-y>'>f 

3 0' i:, ^mx. n&um^m^4. 0' it)v-^y>( ji^ 3 o' (Dm:hm&^ 



1 8 
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[0 0 0 3] 

Kiik.'T^f^KDT.^ -^^2 0 2iS^^yh. -mn^nWs (VDD) i:l|i(Z)^>r 

^«^S^2 0 1 it)^h<D^n^ii\ -mHy^m 1 ®X-f 2 0 2®MlCM^$tl 
fiSagA^<£«fe«^ (GND) ^Cg^^$TV^-5^»2 0 5 JC3^«$tl, W»2 0 5 

(D^^m&i)^±i>^^. mA2 o b (D^^n&it. :^m^(Djv-'-^y>f jv^^ifri^ 
X. n&wm^m^4. 0' (DiE^xiju^j- (+) \zmmn&}ivxx:b-^n. m 
M2 0 5a>n^m&(o±n^^nx. m&mm^m^4 o' <D^mmmmf)^±^ 

0 9lC^L;tmfflit^^l 0KX±^tl^;^mmi^5 0(DtiiiJm^OUT<D 
[0 0 0 4] 

^^-e;^>-;/"2 0' tCiSVAT, DOWN#-^$:M^^^^lCA:^jL-ag*>^*2 
0 5®-^i:^M^tlTV>S||2(Z)^>r ^)/^2 0 3*'?:^->L, <SS^«^x (GN 

D) li'm2<Dy^^ v^2 0 ^(om^t.omiz.W^^tX'. ^ik^^W, i^^^^WM 

) ^^±-t^n2<D'M.nW^2 0 Ati^h(D'^mM\Z^^} ^ ^42 0 Sjb^SJcm^tl 
, ^a2 0 5(Z)5§g^-«ffi*^{ST-r-5o ^*2 0 5©5g^-«Bt(7)<ST5:^t'tT. m 

[0 0 0 5] 
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[0 0 0 6] 

nr^mi i^mm-t^n. m&mmmm^ (vco 4o' sEmxi^^^ 
(+) if^mmmmnm^4 0' <DiEmx:hm^ (+) izmm^tix^*). mmz 

0 5©$g^^jffi, i-^t^-^^iz-T/^-r >>i/^ 3 0' ODai:d^mffi$:A:db, Rm.A 

:tJ^^ (-) iCtt, ^«?)^^$tlfcS^«^T'fe-5*^mjE (Vr e f ) t>mm 

stiTsy, iEKA;^j^^=- (+) Kxij^ti^mmummns. (vr e f) i:® 

[0 0 0 7] 

012tt, PLL|lIS&lC^l-JS^^->:;3j<>^2 0' 

HI 2 $:#M-r'5^, ^•v-i;;j<>>^2 0' It. V - T.ff'^-f^m^&mm 

{YDD) izmm^tlf^P'^^^J\yMO S h'yyi^y^^ PMl. PM2, PM3 
P^^:^;]/UOS h^>$/'>^^ PM3 bi:J^M^^$4x, P^^:^;VMO 

s h^yvT.^PMKD'^- hizit&mitmmi ois^t^mtf-^n^upm^-^'^x 

ij^n. P^^:^JVMO S h^yt^:^^ PM1(D\^U4 ytt. P5^^:?5.;vMO S 
h^>^'>^^ PM2, PM3CD^jl^^$tlfc>^f- ^^Cg8^^$tlT^^^„ 
[0 0 0 8] 

V-:^}6^<g«fi[«^ (GND) lCg^M^4xfeN^^:^>n/MO s 
X^NMl, NM2, NM3^fi;l, N ^ -V :^^;i/M O S h ^ > i?>^. ^ NM 2 ®>f 
-hi: Kl/'f >7b^g?^$tiTN^^:^;i/MOS h ^ > s;?^ NM 3 ©^f- h i:^ 
MglM^tl, N^^:^^;i/MO S h^yi^:^^NM 1 CD>!f- h tCttfit^gJtltgll 0 

®K^>r>li, N^^r:^t>;i/MO S h^>S^'>5.^5?NM2, NM 3 tifc 

[0 0 0 9] 

P^^:^^>n/MOS PM2® Kb>f Hi <Z)^«^J^M2 lODm 



2 0 



ffi|I# 2000-3055278 



#5p 11 — 324576 



[0 0 10] 

P^-V:?^;i/MO S h^>^'>C.^? PM2, PMSi:, N^i? :?5.;1/M0 S h ^ > 

h^^-m^2A ii^m^hxisij. mi ®:^7 h^^-ias&2 3 1±, p 

5^^^;i/MO S PM 1 it)^:t>(Dil^ (UPM#*^H i g h ly'^;!/© 

H^) . A*^5:^-rP^^:^;i/MO S PM20D Kl^-f >lC#t^&$ 

tl<5mi©^«SS^.2 l(Z)«il>litS:^yjgbT, iiiiJ^^tJ^-tP^^:^jVMO S 
h^>i;>?.^PM3(Z)Fl^>f >*^e>ffiiJb, ||2<?)5tjl/> h^^-|@IS&2 4 ii, 
N5^^:^;i/MOS h^>i/X^NMl**>r>®i:# (D O WN-©"^*^ L o w l^^ 

m^n^m2<D^mmM2 2<Dm^m^m*jmLx. aj:d^s:^-rN^^:^;i/M 

O S h^>S^X^NM3(Z> Kl/-f >}^^e>ffi:dt--5o 
[0011] 

® 1 2tc:^-riHliS&«;!K{c^VNTi*, ;v—-:fy>(jv^3 0' tt, ^^-s^jK>>^ 

2 0' ^^nmtfK ;i/-^7>f 3 0' ©ai;^;^«JE$:^-t 

CQ?:-^Ay-ev>So ^^-i^'/i<>:/2 0' *^e>®ai;^J 

[0 0 12] 

;i/^3 0' ®^*lC?y-LT, P^^:^;i/MO S PM3il!l*>e>«iJgP 
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s^^mffi(z>j:#, :5Lt;Ti^tcjSCT> ■^<Dmmmmt)^±^. jSLtfrmt^. 

[0013] 

0' *^e,cDm:^jM#?:^Mimi^5 0T'^Mb:tm:^j##OUTi:AiJ#-^l N® 

fi[ffi^$:Wfi^ffljtgc#ii 0T'jt^-r^^i:r% -effljt^iiioii, ^mitmm 

[0014] 

3 (a) li, 01 1 ic^L,fe«ffi«??s^miiis&4 i(Dm^(D—m^^-tmv$}^ 
. 013 (a) ^ (Dmmm&^mmmt. v-:^j&^^M^^$n 

TS^mS^^r^tj^-r^^m^^Iotc^i^^ti, lEKA*^^ ( + ) tf^^XiJ^ 
n^/V-':fy^ /V^ (LPF) 3 0' <Z)ffii3«JEt (Vin) K^XiJ^^ (- 
) ^C'gtj^$4^TV^SSm«ffi (Vref) ii h {C^tl^tlA^il-rS P^-V 

:^;i/MO S h^>^:/'>^^5f PM4 1, PM4 2i:. ^BX. P^^:^;i/MO S h v 
PM4 1 ® \^V>(>iti&^^nm (GND) iZ^m^n. F^^:^flyM 
OS h^>i?>^^PM4 2© F^>r>l±. y-Xjb^GND«^lC^^$ti, Fl^ 
^yt^- h timm^ titciN ^ :^ JVMO S h v > ^ NM4 1 <D KU-T^IC 
S^$tlT^U> -^f- h*^N^^:^;i/MOS h ^ > i/':;^. ^ NM4 1®>^- htc^ 

M4 2® KU'^>*^e>«SS*^m*^tl. N^-v:^;i/MO S h^^-:;?:;^^? NM4 1 
, NM4 2li, 5t7l/> h^^-llIS&S:#^bTv\So iE^A:^J^^ ( + ) 

Aijmm mmmm (vin) ii^^nte (vref) ®M«Etc*f/sufc Ki^-r 

>«^^*^P^^^;i/MOS h^>^;^.^5f PM4 2*^^ffi:^$tlT5^7 ^- 
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[0 0 15] 

iEm.Ai3^^ ( + ) t}^^<DKt3mm (Vin) A^SJpmffi (Vref) H^L^^^t 

/2i:^v, m:b«dgioutiiiQ/2i:^u, mmMmmmm^ o' itmmmm 

[0016] 

iE^A:^7^^ ( + ) *>e>(Z)A:d«ffi (Vin) (Vref) J; U =fe,^© 

P^'V:^^>>l/MOS PM4 1 {C?jlgtl-5 Kb-f ^mMAUo^ 

2 P^^:^^;i/MOS h^>i/'>^^PM4 2{C^:n-5 Fl/'^^^ 

[0 0 17] 

MA±5gd^ ( + ) *^e>®A±«ffi (Vin) (Vref) J: y 

%/i\(Dii^it. P^^^;i/MOS h^^s^:;^^ pm4 i icg^ti-s Fi^>r>m^s^*^ 
Iq/2 J;*; P ^ ^ ;i/M o s h^>e/^^PM4 2izmn^ Fl^ 
-r I q/ 2 J; »J ^ U . m^J^^ I outli I 2 J: »; ^ & y , 

[0 0 18] 

HI 3 (b) m^mmm^ dco) 4 2(Z)«^G>-M$:mf s-e^e 
„ 013 (b) ^mm-t^n. m^mmmmm^ 2a. v-:^:«)^i^m^«^ (v 

DD) iCg^^StlTJsy, h il Fl^-f >i:7&^3LVxlCg^^$tiT. MUfl^J^A 

:^j^{cg?^$tiTv>SP^-v:^;i/MOS h^>$;x^ pm4 3 i:, m;^7^$:A;^7 

3glC5lSMA:^jL7tWt![© mx-itsmy (D^yA-^SOl. 3 0 2, 3 0 3 J: 

i&«ffiai:*j^^fjTm:^jM^ (I coffiij) ^mij-t^nmitm^s 0 4 ^ 

[0 0 19] 

013 (c) tt. ««SM^^^iag& (ICO) 4 2®y V-^S:^^ 
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•r^^yA-^(Dm^m^(D-m^^-tmx':k^. mis (c) ^mm^^t. 

il\^Xi^m-t^P^^:^)\yMO S b^>i;x^PM4 4 V-^A^^3ig^^$ 

D«fi[lc^^$tiSi:i:=fe)lc^l&m:^j^^O 1, O 2 ic^^^tiT^fc^ P^^ * 
;i/MO S PM4 5. PM4 6i:, S:^iAT#^^ tl'5^I&JtifiatmS& 

J: »;^So ^>/t-^(Z)G^^liP^-v:^^;i/MO S h^^i^:;^^ PM4 3 (^)>^f- 
PM4 3-emjEJC^^b, ^liJBElca-:5^^>/t-^ 3 0 1~3 0 3 <D^i&Jt«g 

:tF-r^«JEJtge#|3 0 4®aj:*J^*^^^ffiffi:5^m:^Jt--5o AiJUmn^l ij^ii^ 
^$:Ja:-^P^^:^!.;HV[0 S PM4 4 lC^(S4x-5«i(S7b^ii:^ >r>A' 

>r>A-^(0^IJ[*f®^«SS^$:;^-rP^^:t^;bMO S PM4 4 JC 

1/ - ^ A^T*^ -5 r i: ^ o 

[0 0 2 0] 

«^i^S^^^^|g^®D >i^:^s:/i/-^&#^-rs>r>/A'-^ 3 0 1 — 3 0 

[0 0 2 1] 

fi^ffira^^its p L hm^<DmfiF<D-miZ'D\,^xmm-t^„ 

[0 0 2 2] 

®14tt. P L L IlIg&®fe«Jtlifl 1 0 (®10#M) lZAt!^n^Ai]7^- 



2 4 
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[0 0 2 3] 

014 (a) {C^-TMTtt, -Effiit^^l OlcfeVNXa, Mx.lf^*^aiL^D 

#7b^L o w l/^A*^e>H i g h l/^;i/lC^#bT^3y, 7j*C(Z)-9->f ^;i/t 1 ®, ^ 
J^iffibi^ n »y ^<Z) L o w l^^;I/:i^)^^H i g h lx/<;i/^c[>Stt» Ji*^ y i;?tc|mi3 

ti»^*mb^D -/i'(Z)7A°;i/::^(ii:J)-i:$*Le) c ^LT. ^J^j^ffi b □ ^y (Z)-9- 
-f iJ7;i/t 3"^«, A:^J7^-^®3i^T*^»;x-/i;{C|^ilbTUP#-i^}6*L o wl/ 

'<;i/A>e>H i g h i//<;i/ic^#bTfetJ, r^®-9-^^;i/t 4 {c^t-j-s, ^*^mb 

^n^y o w^K;l/Jb^e>H i gh l^'^^l/^^si-^Jl*^ »J X^y 5;?{C|^ilL/T. 

UP-^-^A'L o w^/<;l/^C51#LTV^S„ 
[0 0 2 4] 

[0 0 2 5] 

H14 (b) {C:gt-rMT'tt, filffijtii^l OtCfeVNTli, ^*^m b ^ □ ^y o 

ij->r^;i/t 0T% A:<j^-^(^5it>±*^*;x«/>:;jc™LTUP##3()^L o wi^ 

'<;i'A^e>H i g h b'^;i/lC^^bT^ ^(D^^ ^ l (Z)^*ffiU^ n ^y ^ 
CDH i g h l/^;i/;&^e> L o w l/^^l/^OSf^Tjb^ U x ^y V\znMhX\2 T m^ff' 
L o wl/^;i/lC^^LT^»J, DOWN##*^L o wl//<>n/*^e>H i g h l/'^;!/ 
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;i/:&^e>H i g h i/^;i/ic31f^LTfey, Jk<D'\)'^ ^ jvt 4. (D. m^miy^n^y^ 

DOWN-lt-^T&^L owU^JVti^^H i g h ^XO)-^^ ^ JVt 5 

^V>T, m^fiih^U^y^(D\Lt>Ti!^'')izmMhX. D O WN^g#*^ L o w 

[0 0 2 6] 
[0 0 2 7] 

[^^*^fi?s^ b J: -9 ^ -r S^S] 

[0 0 2 8] 

^>f:/^ic, ;i/->'':7W';i/^ 3 0' <Z)^»$:5fe«-^s«?)i (P) down-© 
^fj^r^v^^zfmz. ;i/-y>'-i';i/^f 3 0' (Z)^*lc#«stifcm#?:]a[m-f-'5 

(N) (D'fB(Z)Jt7&^, ||lC^:i!jl^> h^^-iag&2 3(Daj:tr5g$:J&-rP5^^:^ 

ly>\> ^ ^-|Hlg&2 4 N^-v:?^;i/MO S h ^ NM 3 CDA 

[0 0 2 9] 

MOS PM3 2:N^^:^^;i/MO S h^>i?X^t NM3 (SI 2 #M 



2000-3 0 55278 



• 



11—324576 



[0 0 3 0] 

mi 2^mm-t^t. ^^-i;/K>>^2 0' ©m, ii2©:jbi/>h^^-iii 

g&2 3. 2 4 ©ai:^j^S:;&-r P^^:^;i'MO S h^>i/Xi5r PM3 i:N^-v:^;i/ 

MO s h^yt^:7.^NM3(Diii:fj!l^ja^^M^^U^mWi1l^ij^m—iiir^\zii^ 

n>^*i^^>X®Jt/Sp//Sjj, (mi/, /S«, (W/L) yttCoxT'-^^X-^tl, w 
[0 0 3 1] 

-ebT> ^Y-^:;7K>:;^2 0' ©Hi, ||2 ©^{j h ^ ^-imS&2 3, 24 

[0 0 3 2] 

A:t77^- ^ iiM^^ffi L/t"- ^ i:(DfiSitBim»lbfe^.^.T% u Pii#(Z)A;i/Xi|iii: 

DOWNM#©/\-;b>?.i|liA^i:%lC^bVNjiii:&S«l^6DP L Limg&lCfeVAT, ^ 
•V-e;7K>y2 0' ®mi ©557 1/> h^^-iaS&2 3(Z)m:d3g;S:-&-rP5^-v:^;i/ 
MOS PM3*^e><Z)aj:^J«S^ (P) fc, ||2 O;*? b> h ^ ^-laS^ 

2 4:<Dliiti^^t3ftN'f-^:^)VMOS h^>t^7.^NM3i!)^^(Dmi3^^ (N) 

: i<Dm^> ■t^j^iDt>. m6(DmimizmT^-^iz. mtimm (p) t.m 
ijmm (N) *u 0 A®^-&ictt, iEL/<fiiffliiiB*^tft>nSo 

[0 0 3 3] 



flJHif^ 2000-3 0 55278 



#^ 11—324576 



Sh^yiy:^^PM3i)^^(Dmijmm (P) i:N5^^:^^;i/MOS h^>i/';^^N 
M3 (N) (Dm^m(Dltti^. 1 : 1T;&<. Mx.«06(D||2M 

lC:^-r ck^lC. 1.2 : 1 -e^^^-^ (P=12ittA, N=10>xA), 

j}f>y2o' <DVPmi^^(D^nmm (p) i:DowNt&#^cDSc«m^^ (n) 

®ligSfii©it». 1-2: 1 Htj^^o 
[0 0 3 4] 

fc^*,T% mffiM#i§^^4 o' (DsEm,Ai:]^^iz\t. :^^(D^^mmmmziB 

nii, uP'©#i:DOWN'@^(D/A°;i/;^ipi*>^L/<«eofc^,^.T% Sfcmm^^ (n 

) a;y t):^^*m?j^ii<z)if5s«g^ (p) 'vupm^(DT^^^'^mm^. 

:7W';i/^3 0' (Z)^**^3^m$n, (N) tCj:oTDOWN'@#<Z)T^ 

icj&y, ^cD^i^, (p) i:Sf««^ (N) (DmnrnKUPm^o^j-^jv 

[0 0 3 5] 

zicDcfc^ic. p L Llal^&^c^v^r, ^^-i/'3K>-/2 o' ©upm-f^^^^m 
(p) iin OWN mi^m(Dmmm^ (n) ©mssM<z)Jt*^ i : l-e^s:v^m 

^ictt. ^^-$^jK>>^2 0' tt. 'Sl^BJticm OT'^ffi^tDfe, AijM#i:m 
[0 0 3 6] 
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0 



#5p 1 1 — 324576 



[0 0 3 7] 

jS^. mnmmmncDmnm^iivxmy'^^n^cD (compact disk) -r 

OM, DVD (digital versatile disk) ^T? Id:, ^xkU - h ^±if^r:^i^. 
[0 0 3 8] 

^•r-i;3K>>^2 0' (Z)3^««?j^ (p) hnnmM (n) ©m^ss^Moit*^ i : i 

[0 0 3 9] 
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[0 0 4 0] 

$ ti S ^^^Sffi <Z)^«ffi M^«JE h L T A:fj L ifftBM^«ffi lets C feM?giS[-e 

^® S: T if S r ^ X. tu IHiE^A*^^ talBH^A^^^® ^^mffi 
^^-«ffi$:Tt:f. m^BMKi3m'f'(D^^m.^^±.\-f^Z.t.X. tuSSiE^A:^;^ 

[0 04 1] 

mm^commjEmxijm^AxfBams.^Aijm'f'izmij^ii^^n^nmm^nx 

^^m-r^mmm i >^ w >«/ ^ ©^iiz^LT, n i h^y vt. 
mio^^nrnm (PI) ^^f^-t^iiii%\z. ^mnB.mm%m^oiK 



aiiE#2 0 0 0-3 0 



#5p 1 1 — 324576 



2mmm<Dh^>i^^^i)^^mi(Dmmmm. (nd ^^^-t^m^t. mm^ 
mitm^vcD&mitmcDmmiiiij $ ti s ^ 2 <Dmmm^ ^^v^x. mmm&mm 

#bT. ^i^sM® ^^>s/>^.^A^p>ll2 0D^M^^^ (P2) ^m.^^•t&llh 

2) i«gB^l©^««§S (PI) Hmmm I (OmMMm (Nl) ®fD 

«gs (pi+Ni) mmm2.<D^mMM (P2) i:ftffB^2(7)]fijfm««s (n 

2) (3D5FD«gg (P2 + N2) ilCDitA^, iff 13111 ^MM® h ^ > S^'X ^ il 151211 
2^«MS^>S^'>^^ii(Z)ra(Z)m:^J#'ffi®ffl«JC'fiS#-ti:-ric. 1^1 Ic^^Bflg 

[0 0 4 2] 

ffitciscfcMis^iit-e^^-r-smffiM^^^^ii (40) i:, (40 

) i:s^h<D^±m^^\^<\t.m&m^mm (4) ©ffi:d$:4^MlHl]B& (5 0) 
mht^m^ (OUT) tAiJm^ (in) i:(Z)^*B§:JtgcL, -e^ffijfc^^^^rffi 

(10) mEEMmmm^ (4 0) (DjEmxi^t^^ (+) s. 

XSBLm.Ki3t^^ (-) ^cffi:^5g*^^tL^^lg?i^$tiTv^s||l5:^^m2®;l/->^ 
>'^;i/^? (30-1. 30-2) ^mimt^ (10) 7t»^e>m;^J^tiS^#(Z) 

•^t>. «jEM^is#i (4 0) (D^mmmM^^^-f^t^i^o^miowmm^ (u 
p#-^) ij^r^'r^c^vtm^ii^iz. mi(Dji--:fy^ (3 0-1) (Dmt! 

®<^>^^«E$:#;lS^l<^)^»(CA)lC#bT^«^g (PI) T'^mUT, ^ 

i(7>;i/->^:7^;i/^ (30-1) (Dmij$go^^«ffi mmmm^m^ (40 

9. (3 0-2) (Dm:^7ag®^^-«BE {M&Ummm^ (40) c^BMK±n^ ( 



3 1 
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1 1 — 324576 



-) <Dm^m&) ^^^^m2<DmA (cb) (Dmmmm^&nm. (nd x-m 
m-t^ztv. m2<Djv--:f^^ jv^ (3 0-2) (DBiijmom^nz^^a^^^ 
1 ©nis&^s (2 0-1) ^mitm^ (10) A^e>m*$tis##<z) 
o-h. mmummm^ (4o) ®^igMW^T(-fsfe«?)®m2®M®## (d 

OWN'©-^) *^T^^w :/4^^®i:^ic, H 1 (Z);i/-:/:7'f ;i/i5f (3 0-i) © 

ffi:^J^<Z)^^«JE^^X.Sl|l ®W»(CA)(Z)^a«#$:^«?!S (N2) T'Sc« 

-t-srii-e, Hi (3 0-i) (Dtniji^o^^m&^WP^-^ 

^Hil^iZ^ f^2<DJ\y--:fy^ (3 0-2) (Dli!,i]^<D^^m&t:^^Sm 

2CD^4 (CB) lC#LT^m^ (P2) T'3^c1lbT, H 2 ^ 7 >f ;i/ ^ ( 

3 0-2) (Z)ai:*7^<Z)3g^«JEfc^itin$-&-5H2<Z)iaii&#m (2 0-2) ^ 

(2 0) i:, $:^gx-Tv^-5o 

[0 0 4 3] 



It. 02 1 ©Mfg-^ (UP) ^Cg|^$tlTV^§H 

10D>^>f (10 2) (VDD) hill ®^-f (10 2) 

(Z)— 3gi:®^lcg^^$ti:fef|l®^«^^M ( 1 0 1) i:, l (D>^>r 

(1 0 2) (Di&mzmm^th. m^t)^^n^nm (gnd) izmm^nr=.mi(D 
mm (10 5) Mm^^ti^f^ 1 (Dmmm^ (up) izmm^t\'r\f^^m2<D 
y^^v^ (10 3) m.m&nm (gnd) iif$2(D7.>( (103) 
mii(Dmizmm-^tir=.m2 0)^m^m (10 4) -3§*^H2<z)x-r d 

0 3) Ofl^lC^^Stl, i&^i)^i&^&.nm (GND) lCg^M$tlfc||2®^* 
(1 10) h, 2 (DOWN) lC^MStlTV%^||3® 

>^-f (10 7) h, (VDD) h||3(Z)X>f (10 7) (D— 

mii<Dmizmm-^tir^m3 0)&mmm doe) i:, m'i^mf-f)^m2(Dmmm^ 

(DOWN) tCg?^$4XTV>-g>||4 CDX>r (10 8) i&n&Mm iGN 

D) i:f|4 ®:^>f^y^ (10 8) ©-'5gi:0raicg^^$4xfcll4 (i 
0 9} ^m^. mS<D7s4y^ (10 7) (Dmmt. %2omA (l l O) 
<SD— ^ICg^^StlT^y, 114 (DX>r»y^ (10 8) ©ffiSgtt, M 1 (DmM. (1 
0 5) Sg^Cg?^$tlTV^S„ 
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[0 0 4 4] 

mi(oMnm^ (UP) *^T^7^-f >^4/^M®i:^, mi®x>r^)/^ (102) 
if^yi-y i^. mi (DMnmm ( 1 0 1 > f)^^(D^mm,ifm 1 (105) izm 

^^tlX^m^tl^ilil^lZ^ m2<D7.>(y^ (10 3) ^yi-yLxmzcD^m 

(10 4) ti^^(D^mm,xf^2<Dms. (110) t)mn-^n. mi®^* ( 
1 0 5) (Dm^n&t.m2<D^M. (1 1 0) (D^^mBii<Dmm&t>^}titi^& (*t 

:fef <5) c 

[0 0 4 5] 

m2(DMmm-^ (DOWN) ii^m^^f -^^mcDt^. mS<D7s>(^y^ 
(10 7) m3©^«?JS^x (10 6) e> ©^mS^Tb'^ll 2 (1 

1 0) lC#fc^$tlT3^«$tl-5i: t=fofC, ||4®:;^.>f (l O 8) ^>r>LT 
^4(Z)^«Jg^. (10 9) *^e)CD^«^t:l|lCD^4 (10 5) A^SfemStl. H 
1®^* (10 5) (Z)^^mfibi:t^2<Z)^4 (110) (D^^mjEii(Z)|imffi*^ 
^^•rSo "f-^-Vi^yzfmmx. Ill®§» (105) ®^^mffi$:iEiKai:^J 
|g2®^a®^^«ffi$:JS^ai:di: LTai;d-r'5c 

[0 0 4 6] 

LT. 04&#M'^'5t. ||l^«M®||l^t)f||2(D h^>i?:^^ (PMl. 

PM2) ^*)t£^mi(Oij\yyV^=^-m^ (2 3) MM^lcUl ©mi® 
^#(UP)$:AijL^l®tI^#-^(UP)*^T^5^'f -fV^m (High l//<;i/) 
©il^lC, ^ 1 h ^ ^-lllg& (2 3) ^rtSffi^b^-fr-SH 1 ®X-f »y ^ ( 

PMi) i:, mKDijiyy v^'y-m^<DK±^t.^m.^mM (gnd) raicg^ 

^$tifcmi®^«M (2 1) i:, HI ©#«M^iiS&^«MT'^S^2#« 
M(3Dlll^tTJfm2(3D h^^S^::^.^ (NMl, NM2) J: U & SH 2 (D;57 1/ > h ^ 
^-lHlg& (2 4) i:, MW^^lcHi©«llW##(UP)®;K^^#S:A;t;l.Hi 

oymmm^{\j'p)f>'^ri'^^ •:r^mo^ii^\zm2<Dij uy h ^ (24) 

5:?Si£fI:S-&'5m2®X-f (NM3) i:, ^2 l/> h ^ ^-mi^ (24 

) (DAtimtmn^nm (vdd) f^icgg^$tifcii2©^«M (22) 

mimnm.<om3Mm^<Dh^yi^7.^t (PM5, PM6) <J:»J:&Sl|3(Z)?f7 



ffi|iiE# 2 0 0 0-3 0 
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i/>h^^-imi^ (2 7) i:, mm^^i^mzcDmmm^ (down) ^k±\^ 

|g2®M^M^ (DOWN) *^T^7^>r (H i g h ^/<;i/) (Di:^{c, ^ 

3®:*lx>h^^-lHlS& (2 7) S:?g'[4'ffc^-B:Sll3®:^-r (PM4) 
||3®;!j^> h^^-iaS& (2 7) ®A:5^i:<£«feS^ (GND) ^tCgg^^ 

n:t|g3(D^«i(g^. (2 5) i:, m2mmM(Dm^M'm^(OV'7yV:^9 (N 
M5, NM6) J:»;^:-5||4®;!3l/>h^^-imS& (2 8) hL. M^^^lCtugS 
^2<5!)M^M# (DOWN) (DBLm.m^^K±hm2(DWmm^ (down) 
TiJ^5^>r -^^^Moi:^ jc:lg 4® 5!j h^^-imsi (2 8) $:^1£'fl:$-&-&^4 
<3!)>^.>r «y5^ (NM4) i:, ^4(^):^U> (2 8) <DA*^i:]S«fi[ 

(VDD) raiC^^Stlfcm4(D^«m^x (2 6) ^, SrIiA, ^ 1 <D:i7 1/ 
>h^^-[Hlg& (2 3) <Z)ffi:^J^^||4©5!7lx> (2 8) <Z)m:^73gff 

l|i(Z);i/-:/7>f (3 0-i) ©Aij^tc^jig^^sti. ||2®:^jv> 

h^^-msi (2 4) (Dmt!^iim3(Dijuy hs.^-m^ (2 7) ®m;b^*^ 

, m2(DJU--:^-7>{ (3 0-2) ©A;tr^{C^M^^$tlTV>^c 

[0 0 4 7] 

feffiiticii (10) fs^^mij^n^mKommm^ (up) *>ri^7=--Y 

tcfe-Sh^. 1^1 (2 5) ^l®:*l/>h^^-lEl 

g& (2 3) l?#fyjgb, 1iJE0J^^jg^ (4 0) (DlEmAiJ^^ ( + ) IC^^« 
^^m^-t^miO)V-':f'7 ^ (3 0-1) (D^MKMl^X. mi(D:fyUy 

h^^-mm (2 3) (DBiti^^^j^-tmimmmcDh'^yvT.^ (pm3) ti^^ 

, ^KD^mmm (P D Sr^^-r-SililtjlC, ^2®^«i^^ (22) ti^hO) 

&m^^. m20itjh'yh^^'-m^ (24) -^^fyiiL, ms.mm^m^ (4 
0) <DBLm.Kti^^ (-) izm^nm^^^-r^m2(D^v--^y^A^it 00- 

2) ®^*lc*rbT. ||2®:?t7l/>h^^-IlIS& (24) (Z)m:^J^$:«e-f ^2^ 
«M® h^>s;>'X^r (NM3) Ill (Nl) $:^^-rs„ 

[0 0 4 8] 

^fc^ffiifc^ii (1 0) i)^^m:h^n^m2(DMmm^ (down) *^t^-x 

^H^^lcfeSi:^, l|3©^«?i^M (2 5) ^3®:*^>b 
^^-tgg^ (2 7) T'^»;igL, SJffi^^^igll (4 0) (D^mAtlt^^ (-) 
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lZ^'f-mm^^f^-t^m2(D;V-'-:fy^)\y^ (3 0-2) (OmMiZMLXf^SO) 

itjuyh^^-mm (2 7) ®m:^j^^^-riii^«M® (pms 
) i)^^m2<D^mmm, (p2) ^^^^-t^nn^iz. ii4©s«ss^ (2 6) *^ 

I|4<D:;!7^> h^^-lHlS& (2 8) V^^JML. «JEM^5§IS^ 
(4 0) ®iESA:b^^ (+) lz^^m&^mfi^'t^mi<0)V--:ry^)uii (3 

0-1) ©^iic*fbTii4(D5!7i/> h^^-mi^ (2 8) (Dmtjm^^£-rm2 
mnm(Dh^yi^7.^ (nm6) ■fy^^m2(Dmmmm, (n2) sr^tj^b, 

(PI) nfBKDmmmm, (n d ©?nmgs (p i +n d i:, ii2(d 
3^««?iis (P2) iif^2(Dmmmm, (n2) cofn«?^ (p2+n2) m 
^mmij^M^jt^f^ 1 h^>e^'^^f^^2 mmm h^y vy. ^ mo^ttm 

5Ltf^igA^^>^^lC'fiS#-B:-rtc. l^Jl ^c^^■5rlgi:$tlTv^^„ 
[0 04 9] 

^;V-i^'jK>>^ (2 0) *^e>^*lC-#t*&$n-5UPi&f^^(Z)«S^M 
i:DOWNi&#^®m?(Sfit®itl*, (Pl+Nl) : (P 2 +N 2) 
[0 0 5 0] 

h^^-llIl?&(Z)||i^«M<Dh^>$;>^.^®ffi;dms^ (P 1 i:P2) *^^u<, 

112, ^A(Oi:}iyyh^=^-m^<Dm2mnM(Dh'^ZyV-7.^(D^i3mM (N 1 

i:N2) *^^bt:ttitS> (2 0) 3b^e>^*tc#^|&$tiS«?^'fit<D 

UP^ilDOWN^CDJttt, 1 : 1 ^^So 1^ C^^^Jg^: =bo h ^ > 

[0 0 5 1] 

[0 0 5 2] 
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11—324576 



^(Dmmmmmij natimm 0jt**i : a®^-&ic, (pi+nd : (P2 

+ N2) =P1 (l + a) : P2 (1 + a) Z.<Dm^. 11 K mS(DiJ 

uy h ^^-m^<D^imnm<Dh'yyi^:^^(Dm:hmmp i. p 2 a^^n-fn 

Rm.Ki3^^ (-) Jcii, UP^#(Z)7\*;i/::^ipSfc, D OWN##®y\°;i/Xi|iilcjt 

[0 0 5 3] 

—m^\^X. 0 6(D||4MlCa^i-<fc-5fC, Pl=P2=12ixA, N1=N2 

(P 1 +N 1 ) : (P 2 +N 2) 
= (12+10) : (12+10) 
= 1:1 

[0 0 5 4] 

^v^T, ^^filj^Tb^M^-smi ^«Mi:ll2(D^«M® ^©^T'-g- 
mm(Dmmiz^^^xit. ^■v-i>'3jf>y^cfev^T. ^^^giag^^M^-s^i^mM 

ffi* $ fii^9Mtc*f/S b itmfit ffi:*ji- -5 :i ^ *^T' % ^ v^ i i: *^MS L T , 

iEu<fiL^al^SB$:ffe>z:i:3^)^m3(5^v^i:v^e), ±fabfcti!3t5^$s®j:e)^^Mtt 
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[0 0 5 5] 

:^mm(D—mm(Dmmizm^phhmmziB\i^xit. ^^-va^zyzf (20) 

Wi^^z.ii ^M-Br-rc -KffiJticli*^ e> ® u P##i: D owNM^©/\°;i/;^.*i(Z) 
$:ffi:^j-r-5r iijb'^T-^, P L L im{?&®5^^, ttlg^rlSlJi-rsiiiitjtc, igjtn;^. 

1 CD^SMiiH 2 ODS«M<Z) N ^ > i^'x ^ (^#-14^^^ < -r S J: ^ tc 

i:$:llL^< UT^*;, PLLtmi^®tgtf«3^®^^S:0Si:i:=bJc, ^1©^ 

[0 0 5 6] 

Vif>sy-:f (2 0) *^e>®m;fj5:lli> H 20 7 ^ ;i/^5? (30-1, 30- 
2) *^^0#ffi:^j«JBEi:bT. iE^A:^J^^ (+) iLBM.Kti^'i' (-) ^i*^e> 
Mi& (T^-f :7r • ^- F) TAiJf-s^^ii^tiTfcy. zi©^tt)|^ 

^-s;/J<>-;/'®ffi;^«JE (;i/-y7^>n/^rm:^j«ffi) ^lE^Kii^f-ii^^K^^ 
SS/>^;i/:n>KA*^^®fJfe5f50«BEM^^igS (®12^#m) ilJt^T. 



3 7 
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[0 0 5 7] 

#M-r-5i:, iE^A*^^^ ( + ) i:j5«A:d^^ (-) Ic^ti^'tiAiJ^ti, m 
M*^or^$4x-&lli , :^2®A:tJ«ffi©^«JElc?tJ/;S-rs«i^$:m:d-r-5«ffi 

mt^^mims^ (4 1) mmm&mm^mmm<Dm:bmm^mmmmiihxA 

[0 0 5 8] 

tiSo 08 A:^j$ti-5tl^m^lci^i:CfcMS^tJc®^n 

y ^'fi-^$:*J^ffi:^'rS«SSMW^igli (Current Controlled Oscillator; 

ICO) (4 2) i:. m^fSM^^^fl (4 2) *^p>®^n^y 

(5 0) i:, A*M-^i:^M^ (5 0) n (RD 

CK) h^Kiihi.. ^uv^m^(DKtim^\zn^^m^(Dmn. m^^^\z 
m\:>xrv:rm^ (up) ikn^'^ym^ (down) s:m:dt-sfe*Bitgc^ ( 

10) m^Hm^ (10) A^e>ffi:^;$4^SUP:5LtFDOWNm^^cSo•^3 
>5=>-9-$:^mS[«LTm:^J«ffi^m:^J-r'5^1 ®5^^-i>'jK>>^ (2 0) i:, 
A±##iii^M^ (5 0) *^^m;^J$4^S^^^y ^##i:$:AiJi:L. ttfSHA:^J 

(5 0) *^^>^t^±$tlS1^^^y i^M^S:Mv>Tff-S!l 
■rsri:Jc<fc»JMi«^IS[m^$:^ffi-t-5M?2l^iScifci£^ (6 0) MT^tfc^^icjS 
Cfem^mffi5:ffi:^'r-5ll2®^-v-5^^3K>:/ (7 0) Ill (7)5^-V-i;>';J<> 
>^ (2 0) ©m:t>«JBb$:A:di:t--5^l®i£ig^aj§7-f (3 0) ||2® 
^^-e/'/K>:;^(Z>m:tj«JES:A:t;i:-r-5ll2®<SJ|?ai©:7>r (8 0) i:, H 

1 <D{m.mMy^ fvii o>Q!,i3m.s.^m.m\zmM-t i (4 
la) m2.<Dm.mm.^y ^ n^^<n^±m^^mM\zmM-t^mz(on^n^ 
umm^ (4 1 b) fc. srfix., f^Kon&nmMmm^ (4 1 a) )b^e>m;^$ 

ti-5«?jgi:|ffia^2®«ffi«tsg^^I@im (4 1b) A^e>ai:^J$^iS«^Si:S:*^x. 

r^mmmtiK mmnm.iLVx%mmmnmm (4 2) tcA:tj$tiSo 



3 8 



a}fE# 2000-3055278 



#^ 1 1—324576 



[0 0 5 9] 

HI ®«ffi«ig^SllHl]^ (4 1 a) it. lEm^Xi]^^ ( + ) hlBMKtim^ ( 

ii^ijh. m 1 (o^mmMv ^ )\y 9 (3 0) if. H 1 cD«ffi«ss^mias& (4 i 

a) (DiE^Ki3^^ ( + ) }iB.^Ki3m^ (-) i:icm:d^**^ti^^ng^^$tv 
T^^slll (Z);i/-:/:7>f (3 0-i) i:||2 <Z);i/--;^7>i' ;i/^5f (3 0-2) 

■e#^$nTi3»J, Hl<05^^-i/'3K>>^ (2 0) i)K &miicm^ (10) A^e> 
m:^j$tiSUP##*>TiJ'5^w :/^^ffic?)i:^lc, miO))\y--:f-7 ^ J^^ (30- 
1 ) ©ffi:^j^<Z)^^^mjBE$:^X--5fl 1 (Z)^*lCMbTf|l <D^«?^^.*^^®^« 

iSt?^«LTt&faili®;i/->^:7^;i/^ (3 0-1) ®m;tF^®^^-«ffi$:itin 
^-^^iit.%\z. ||2(Z);b->''-7^ (3 0-2) (7)m;tjag®^^-Sffi$:#^ 

(3 0-2) (Dffi^^C?)^^^^?:^^^-^*. -fifflit^^ (10) A^^ttiiJ 

$neDOWNM#*^T^5=->f >^4^^(Z)fc^ic, ||i(Z);i/->'':7w;i/^ (3 0- 

^mssT'5j(«LTBagBti 1 (D)\^--:f-7 >( )\^^ (Dd!,±^(D^'^n^^m'p-^^^ t 

t^iz. f|2(D;i/-:/^>f (30-2) <Diiiij1^(Dt^^m&^¥^^tawif^ 

(3 0-2) ©m;^^®^^«ffi$:itiD$-frS#a5:«SX-T^;S$n-5o Cl®^ 

^g^C^3V^T, A:^J7=-^JC|^|gL7t^«tmL^D ^j/^' (RDCK) 5:5^:3-^ 
^ ai i3 1- -5 % ® -5 o 
[0 0 6 0] 

nmmmz^m^^xnmn-^n^o 

[0 0 6 1] 
[USSM] 



flil£# 2 0 0 0-3 0 



#5|2 1 1 — 324576 



^lJkXJ^^2<D)V--fy4)V^3 0-l. 3 0-2, mjEEM^^ig^ 4 0 , J^Xf 
[0 0 6 2] 

3®e)t>mE«aWI§S^4 Ott, iE^A:^^^ (+) H^^XiJ^^ (-) 
Sr^tb, jESA*5§5^- ( + ) ^RSA:d^^ (-) ic^n^tifffin$;ns^^« 

[0 0 6 3] 

^n^ti. m&mmmm^4o<DiEmA±ii^ih (+) iiM^A:^?^^ ( 

[0 0 6 4] 

^^-^:;^^3K>y2 ott. -sffiit^^i o*^e)®up##^c^s:DT, lE^A^b^ 
^ (+) icm:^3S*^^M$tiTv>s||i (>D;i/-y:7-f 3 0- 1 ©^*CA$: 
^mu, BMK±^^ (-) ^cm*5gg*'«g^^StlTv^-5|^2©;l/-y>'>f 3 
0 -2(Z)^»CB®S^m^^$:5fem-r-g>:i^-e, iE^A:^;^^ ( + ) t^mxt! 
(-) ®5g^-«E®^«JBE*^it^b, brA:^J-rsmjBbtf 

[0 0 6 5] 

ijSg^ (+) ^cm:^J^*^^^$4^Tv^-5||l <Z)>a/-^-7>f 3 0 - 1 (DW»C 
A®^««#S:Sc«L, Bi^AiJ^^ (-) lcm;fj^*^^^$tiT va^H 2 
-::^^-f;i/^3 o-2<Z)^*CB$:5^«-r-5::i:'^. iE^A:t;aS^ ( + ) ii^^ 
Aijm^ (-) ®^mfE*^li/>b> rti$:M1^«JEbi:bTA:^'r-g>«iBbtI^^^^S 

^4 oo^mmmmii^m'pt^o 

[0 0 6 6] 



ffit£# 2 0 0 0-3 0 



#^ 1 1—324576 



^ (+) izmm-^n^mi (D^MCA^^m-r^r^^cD^mmpin. BMxij 
(-) tc^^$tisii2®^4CB imMm\%cA}im-) oymmMm^n 

li;l;tiag&2 0- 1 ^, ^^BJt^^i 0;?)>p>®DOWN##fci;frCT, iE^A;^J 
( + ) iC^^StlSH 1 cr)^»CA©^ami^$:SC^-r-5;t«?)©^«?^N 2 
BL^Kti^^ (-) lC^^$nS|g2(D^4CBS:^«-rsfc«?)(Z)^m^P 

2$:^ti^'ti#tvj^-r-5ig3, mA(D^^mm i^m^) ^mxt=.m^2.o-2}i 

. f|4®^^m^S:N^-Y:^;VMOS h^>i;:^^-efi|^Lfc^-&lC, ^ 1 (Z)^ 
MCA(3[)3fem«iilgPl^H2(D^*CB(Z)Mm«SSNlcr)^ (Pl+Nl) . ^ 1 (D 
^*CA®Sfe«md^N2 i:||2(Z)^*CB(Z)^««^P 2®5pl (P2+N2) li 
. Pl*^P2il^b<. N 1 jb^N 2 il^LVA^-^, ^L<«;y, ^^#it(Z)mv^ 
lCj:SN^-v:^;i/MO S i: P^^%}\/MO S h ^ > i/;^. ^ OSSSI^ 

ijm^ (-) ictt, UP, DOWNM-^®A;i/xiPiicjtML/fc«a£A^^«&$ti-5 

o 

[0 0 6 7] 

$:#m-r-6i:, (vDD) izmm-^tix\f^^^i(D^n^mi oit 

A^e>ffi;^J$tlSUP'®^^cg^^$4^Tv^sll 1 ®x-f 1 o 2i:, f|i®x>f 
^y^l 0 2®fifi^i:«JEhM^^^tS^4 owiE^A:^^^ (+) lz-f^t,^mm^t\> 

, -ftB^^^smfi:*^ (GND) icg^i^$tifciii<z)^«i 0 i&m^nm ( 

GND) ^Cg^^StlTV^SH2®^m^g^l 0 2 i:, H 2 1 0 2 ffi 

j^stiTVNSH2®>5.-r 1 0 3 i:, f$2(D7.-^ 0 3(Dm^tn&m 
^m^4 o<D^m.Ai3^^ (-) iz-^i^f)mm'^n. mm'^i&nunm (gnd 

) lCg^i^StlTVNS|g2®^* 1 lOi:, (VDD) ^Cg^^$tlTV^ 



4 1 



ailE# 2000-3055278 



1 1—324576 



X^^y^l 0 7 i:. ^m^. ||3®X>f 1 0 7(DM^mt. ^ 2 1 1 0 

(D—mz.mm-^ti. i&m&nm (gnd) izmm^nx\>^^m4(D^m^m o 

1 0A^^ffi;^J$tl€>UP##^cg?^;^^^TV^-&f|4(Z)X>f 1 0 8i:, ^li^ 

[0 0 6 8] 

^tBitie^l 0;^)^^m:^J$tl^UPM-^*^T^^^' >^^^ffi(Z)i:^. UP#-^$: 
S«I^^^lcA:^3i:-rsHi ®^-r ^3/^ 1 0 2*'5>!r> (SM) m<Z)^1i?(^^ 
1 O lf)^h<D^mm (P 1) *^l^l ®^»1 0 5lC#t^$tlT3^«$tl„ Hi® 
^Ml O 5<Z)^d^«JBE;b^Jt:A;L, U Pm-^^Mm^^lZAi:] ^'t^m2<D:;^^ v 
^10 3 H2 0D^m§^^l 0 4 )&^e>G)^S?J^ (N 1 ) •X?H2<7)^*1 

1 ottmm^ti. H2®§*i 1 o®^d^mjBt*^^^i>b, mffi^^^ig^4 o® 

iE^A:^^^ ( + ) > BMK±m^ (-) ^®M«jEfc*^Jt:;^ iE«A*^d^ ( 
+ ) iiBLm.X±^^ (-) ©^^^«JE^^l&A>^Ji:^S«JE«?S(S^m^4 1® 

\zK±i^n^6^mm^^ o(D&,±m^ (out) u.. a*#-^ (in) ©^wtc 

^jS-T -5 J: ICM^ $ ti -5 = 
[0 0 6 9] 

^^mm^^izA±i}i-r^m3(D:^^ 1 o ifj'^yiryh. m3<D'^mMmi o 

6*^^®^«^lS (P2) *^H2®^41 1 0 iC-gtjjS&^tiT^feW^tl, Ig2®^* 
1 1 0(D^^nmf)^m:KX^. DOWN##^M^^^lCA:t;i:'t--5H4®^-r^); 
^10 8%^>b, m4.<D'^nmMl O 9J^)^e>®^«^S (N2) T'H1®^*1 
05*^ife«$ti, Hl(^^*l 0 5©3g^mjE}6^^^I'^b, VCO®iEKA:tr^^ 
(+) . BLm.Ktsm^ (-) ra®Mmffi*^M^i'^L, iE^A:^J^^ ( + ) }iB.m<K 
ti^^ (-) CD3g^ra«ffi5:^l&A:^Ji:f S«MiJ^^m^4 i®ffi:d«^?^*^^ 



2 0 0 0-3 0 



#5p 1 1 — 324576 



[0 0 7 0] 

m&mmmm^4 oosE^x^^'f- (+) (D^^mm. miommi o s®^^ 
mm iiBM.Kijm'f' (-) ©^^-mm (^2®^ai i o®sg^-mjE) ©^^b 

So 

[0 0 7 1] 

03 (a) ic^fcfc-^fc, -effiJtge^i 0 3()^e>ai:^j$n€>uPM^7&^T^'7^>r 
•^W^tf. «ffiM^^S^4 0(DiEiKA:^J^^ ( + ) mi®^* 

(c) 10 5 (Pi) -eu pm^r^'r>( ■:rmm (T^p) ^^mx^fcimm 

(Q=PlXTup) $:^®^i'fiiCl?|§^bfe«ffiAVup+= (PlXT^p) /C 
^^_t#b, «ffiM^^iB^4 0(Z)M^A*^d^ (-) (Z)^^-m£fctt, ^2®^* 

(c) io5$:«tjs (Ni) T'UP^#T^75^-f >^i9r4 (UP) ^mm-^^mm 

» (Q = PlXTup) S:^®^a'fitCT'l^bfc«JBtAVup_= (NlXT^p) / 

o^rwh. n&mm^m^^ocoiEmsKts^^ (+) }:LmMK±^'^ (-) ® 

AVi=AVup^+AVup_ 

= { (P lXT^p) + (NlXTjjp) } /C 

[0 0 7 2] 

^LT. 0 3 (b) lC3^-rcf:e)JC, DOWNM-^J&^ri'T^^f v^m^tfJ. 
=^^^^4 0®iE^A:^j5g^ ( + ) H 1 1 0 5 (N 

2) ■eDowNM#r^'7^>f (TpQj^jj) tfi:K«-rs«?t» (q = n2xt 

D0WN> ^^«>^*^aCT'BS;L}t«JEAVpo„N_= (N 2 X T^q^^) /C^TI^b 

, m.&mmnmmAO(DB.mKtin^ (-) ®3g^-«jBEti. ii2®^«i 0 5S: 

«^JS (P2) T'DOWNM^T^T^-f yiir^ (Tpojjjj) if^«-r-S«# (Q = P 
2XTjjQ5,^) 5:^®^«fflCT'l§^b^«JEAVpoj,j,^.= (P2XTjjq^) /Cj^ 
«JEM^^ig#l4 0<DiE^A:^j5g^ ( + ) H^mxti^^ (-) ®3§§^ 



4 3 



ailE# 2000-30 5 5278 



1 1 — 324576 



[0 0 7 3] 

mi. m2<z)^*i 0 5, 11 o<z)^d^mjE*^^>fbL. zitijcj:*;, 4^Mims&5 

[0 0 7 4] 

(-) ©^^mjBtoDMm'KA 

AV= (V^+AVj) - (AVg) 
= V^+AVi-AV2 

= V^+ { (P 1 XTjjp) + (N 1 XTyp) ) /C 
- { (N2XTooj,jj) + (P2XTpo„j,) } /C 

[0 0 7 5] 

fi^BJtgc^i o^c^v^T, A;^J##^:> ^MiaS&5 0}^)^P>(Dm:^7#■^^:®^ffi 

fe^,^,-e (Tup=TpQ„j,=T) , nBmmmmm4: o®iE«Aij^d^ (+) 

^At!^^ (-) ^G)3g^«JE®^«^AV«> 

AV = V^+ { (P1-P2) XT) + (N1-N2) XT) } /C 

[0 0 7 6] 

zizi-e, Pi =P2. N 1 = N zaym-^izii. ^^itm^i Oi)^^/iJV7.m<D 
^Lv>UP#-^i:DOWNM^A^m:^^ti^^.^,l?. «JBb^^if^ig||4 0<DjEm 
AiJ^^f- (+) i:iR«A:^j5g^ (-) <Z)^^«ffi®^S^». -Sffiit^^i o*^ 



aSlE# 2000-3055278 



11—324576 

[0 0 7 7] 

mmummm^^ oli,. jE^xijm^ (+) izf$i(D/i-zry^ jv^i s o - 1 

(Dm KD^Mi 0 bCD^^m&^AijUL. BMKii^^ (-) tc^ 2 

•7>( 3 0-2(D||2®^*l 1 0(Z)^^mjES:A*^ b, ^SffitCjlJ^&Ufe 

«ss$:ffi:d'rsmffimts^^m^4 1 mjEmt^^i^ii4 KD^iim^^^umn 

[0 0 7 8] 

m^m'rmx:^^o 04 S:#m-r€>i:, ^^-i^'3K>:/2 oa, v-:^3b^]ff«^ 
(VDD) tCg^^StlfcP5^^:^^;i/MO S PMl, PM2, P 

MS ^m^. P^^:t^;i'MOS h^yV^^ PM2<D^-h H F V -f > i: 
$tlTP^^:^;i/MOS PM3 P^^:^^ 

JVMO S PM 1 <Z)>!f- MClife^Bitic^l 0*^b®UP##*'JA* 

P^^ :^;i/MO S h^>i/X^5f PMl © Fl/' -f>li. P^^:^^;i/MO S h 
PM2, PM3 (Z)^3ig8M^ti:fe>5f- h^cMM$4^rv^So 

[0 0 7 9] 

^fc, y->^*'f<S«fe«^ (GND) lC^^$tlfeN^^:^.;i/MO S 
Xt?NMl, NM2, NM3$:^i^, N5^^ :^;i/MO S h ^ > ^ NM 2 ®>?f 
-hi: \^U^yilfj^mi^^nXN^^:^J]/MOS h^>i^'^^NM3 ©>?f- hi: 
^IM^^$:n> N^^:^^;i/MO S h^>i>'X^5rNMl(Z)>?f- h (CtifilffiJtfe^ 1 
0*^e>cZ)UP'@-^5:>r>/^-^ I N V lT';RKbfc1S#:6^A:tfS4x, N^^:^;i/ 
MOS h^>i/>5>^NMl CD Fl^-f N^^^JVUO S h ^ > S^':^ NM 2 

, NM3®^jig^^$nfc>y- hlCg^M^4xTVNSo P5^^:^;i/MO S h^>i;>' 

PM 2 <z) F^>f>tt. — ^*^<S«di«^x (GND) icg^^^n:^^ 1 

^?gM2 1 <Dli!,:fjm\zm^^t\.. N^^:^;]yMO S h ^ > 4? NM 2 ® Fl^-T > 
tt. -SgTb^mag (VDD) lCg^^$tlfe^2®fe«?Jg^2 2©m:^3SglCg?^$tl 



ffiffi^t 2000-3055278 



#5p 1 1 — 324576 



[0 0 8 0] 

P^-Y:?>;I/M0 S PM2, PM3i:, N^i?:?5>;i/MOS 

U> h^^-IlIS&2 4 S:^^L.Tt>S„ r®^t>, ^ I <D:fj lyy h S,^—m^ 2 
3li, P^^:^!.;i/MO S PM 1 (-T^c^b-^d^L^BJtgc^ 

1 Oi)^^m:b^ti^UFm'^i)^H i g h , A:^j^^:^-r P5^^:?^ 

e>ffi* i/H 3 0 - 1 cDW*$:3f5«-rSo 

[00 8 1] 

f^2(DiUlyZy h$^-imS&2 4 t±, N^^:^^;i/MOS h ^ > ^ NM 1 jb^:^ 
•7(Ot.^ (UP-lg^A^H i g h l//<;i/(Z)fc#) , AiJ§§5$:^-rN^-v:^;i/MO S 
h^>S?X^NM2(D KU^>lC#fc$&$tl-5||2(D^«i5^^2 2<D«?^M5:. ^ 
Uj^LT, m:'5j^$:3&-rN^^:?!.;i/MO S h > P ^ 3 (O }^V>(>f)^^m 
tlhm2<D)\/--:fy -( 3 0-2©^a$:5fc«t-eo 
[0 0 8 2] 

$e)ic, y->^3&^i^«fi:«^ (VDD) ic^^$tifcp^^:^;i/MO s 

^'X^PM4, PM5, PM65:iiA, P^-V :^;HVIO S h ^ PM 5 ® 

>!f- Vh Fl^-r >i:*^^^§tl,TP5^-v:t^;i/MOS h^^^'X^ PM6©>f- h 
i:^a^^$ti> P^^:t^;i/MOS h^>S^'X^PM4©>f- hicn^^Bltge^ 
1 0(Z)DOWN#^A^A:tf$tl. P^^:?^;i/MOS h ^ > ^ PM4 CO K l/^f 
P^-V:^^>n/MO S PM5, PM 6 ©J^ii^M^tLfe^^f- blC 

g?^$4xTVNSo ^fe, y-;^*^<£«M^icg^^$ti:tN^-v:^^;PMO s F^ 

>S;>'>?.^NM4, NM5\ NM6$:fi;l, N5^^^;i/MO S h NM 5 

Kb>r >i:A'«g?^$tlTN^-V:^^>n/MO S h NM 6 O^- 



miiE# 2000-3055278 



#^ 11—324576 



MOS h^>:^'X^NM4 (Z) Kl^-r N^^:^JVMO S h^yV:^^NM5 

[0 0 8 3] 

P5^^:^i;i/MO S PM4 © FU'-rvtt, — ^A^<S«e«^ (GN 

^NM4© Fi/'>f (VDD) izmm^tit=.m2<D^m^M2 6 

•fy-iJVits 0-2, 3 0- 1 ®A:^J^^c-^tl^4^A:^J$tlTv^-5o 

[0 0 8 4] 

P^-v:^;i/MO S h^>i/:^^ PM5, PM6ii, N^^ ^;i/MO S h ^ > i^' 
X^NM5, NM6^li, ^tl^tl, l|3(?):?!jl/> h^^-ia{^2 7i:m4<D?!j 

2 7«, P^^:^i;i/MO S h^>^'Xi5? PM4 jb^>r:7©i:^ (filffiJt^fl 1 0 

MOS F^^i;^';?.^? PM5® Fl^-r>JC#fc^Stl^^3 0^mgS^2 S^mijlg'fit 
5:, ^^JMLX. m:^7^$:^-rP^^:^;i/MO S h^>i/'X^ PM6® Fl^>f > 
}6^^ffi:^jL^2®;i/-:/:7>f 3 O - 2 ©^M^rj^cS-T^o m4<Z)5?7U>F^ 
^-IhIS&2 81^:, N5^^:^;i/MOS h^>t>'>^.^NM4 7&^;*-^<Z)i:^ (DOWN 
fg-^jb^H i g h l/^;i/<3Di:^) , A:d^S::^i-N5^^:^;i/MO S h^>t/'^^N 
M5® Fl^-f >lC-§fc|&$tl-5l|4®^«i^^2 6©«gSffi$:, ^UjILT, ffi:*? 
^?::^-^N^^:^;i/MO S F ^ > ^'X ^ NM 6 © K l^-T ^ ffi^ LUl 
:/:7w;p^ 3 o - i ®^»$:®[«^Sc 

[0 0 8 5] 

Jlz-zfy^f/l^SO- l. 3 0-2ii, ^^-i/:^>-y2 OiJ^^^mn^tl^ 

4^ca^b;fe=fo®^c^^$4^s=fe)®•r^v^z:i:tt^^■efe-^>o ^t^^mm<D—mM 



ailE# 2000-3055278 



#3p 1 1 — 324576 



muhxyf^^ijK zLtiiiii&nz. ^^-v:iizyzf2 o-enmjSLtfmn^n^f$i 
, m2®^* 0 20105, 11 o#M) -kmK.. mi. m2<Dmm(D^^ii 
nmm^mm4o<DsEmxt!t^^ (+) n^mAijn^^ (-) t^Dmiz^n^e 

^5? M X- « ^ ^ b T % J: V > r ^ ^ H T' S o 
[0 0 8 6] 

fit^BJtie^i o*^e>m:^J$n■5up^#(Z)T^5"'f (Hi ghu^jvm 

m 3 o - i (DmMizMVXP^^ :^)VM0 s p 

M3*^e>©^fJ:^JS^fS (PI) ^^mh (^«L) , *fel|2®^f|gK^2 2*^^ 

X^^f- (-) icm*^*'^g^M^tiS^2©;i/--;^7>f ;i/^3 o-2ic*[-LTN 
^■y:^>;i/Mos b^>i^x^NM3©ffi±«§s (N 1 ) T'«§s$:#^m-r s (iS:« 

[0 0 8 7] 

^fcfetBJtgj^l 0;b^^m±^tlSDOWN##(^)r^7^^':;^«lra (High 

iy^)\ymm) Km^x^x. m^(o^nmM2^is^ib(Dmm^'m^<D^\yyh^=y 
-ims!&2 7T#f»;jgu ^^mm^m^A0(DBMKi3^^ (-) tcm;^j3g*^g? 

^$ti'5ll2(>D;i/-:;f:7W' 3 0-1 (D^mzH^hX. P^^:^;vMO s 

«sss:m4(Z)?!ji^> h^^-iii8&2 8T'^yigb, m^am^i o*^e>#^l&$tl 

SDOWN#-^tc/;fr;§:bT«ffiS!lW^ig^4 0©iE^A:d^^ (+) icm:t;^*^ 
g^i^$4xsllicD;i/-y-7>f 3 0- 1 *^e>N5^^^;^MO s h^^s^'^^N 

M6®mij«^iS (N2) xn^-^m^-t^ imm-t^) o 

[0 0 8 8] 

'^^-t^:^yzf2 0(Df^l<Dil3Uy h^^-tlIS&2 3©P5^-v:^i;i/MO S 

PM3*^e><Z)ai:^j«gS (Pi) T% «ffiMl^^ig^4 og)jESA:^j^? 



fflSE# 2000-3055278 



(j^^ 1 1 — 324576 



(+) ^t^^mmti-t^^i(Djv~-:f'7 4 3 0-1 (DmMizf^iLxn^^^ 

[0 0 8 9] 

^^-i/:^yzf2 0(Dm3(D:fyUy h^^-m^2 7 <DP^^:^)VMOS 

yiy:;^^PM6i!)^^<Dmtfmm (P2) T% n&wmmm^4 o<DB.mA^m^ 
(-) ^t^^mmt.'r^f^2<D^v--fy^)v^3o-2<DmA^M^-t^}i. m 
mMmmm^4 o(D^mAijm^ (-) ©^^sea^ta^u, mmmmnm^4: 

[0 0 9 0] 

^fe. 5^ ^-i/* 2 0<Dm4:(DiU Uy h^^-'m^2 4(DN^^:^JVMO 
Sh^yiyP^^NM6(Dmijmm (N2) T% mffiMW^li^4 0®iEeA;^J^ 

m&mmnmii§4: o<Dmmmmmi^Tij^^). DowNi&f^i::^^ c rDowNi& 

#Bj ) „ 

[0 0 9 1 ) 

^bT. 'f-^-t^:ii>-:f2 0<Z)|g2C05?J^>h^^-iaS&2 4(DN^^:^;i/M 

OS h^>i/^^3?NM3®m:^jm§s (N 1) -v. ms.mm^m^4 o<DKm.xij 
(-) ^n^mmii-t^m2(D)\^~':f'7 >( z o-2(omMis^^-m.n-t^ 

UPg&f^ii;&S ( ruPiftf^Bj o 

[0 0 9 2] 

UPi&f^^tt. P^^:^!.;i/MO S h PM3 (UPg&f^A) HN^^ 

:^JVMOS h^yPy^^NMS (UPi&f^B) Utt^j^mi^. DOWNmmtP^ 
^:t^;i/MO S PM6 (DOWNl&f^A) HN^^ :^)VMO S h"^ ^ 

t^7.^NM3 (DOWNg&f^B) jO^^Sf-T So 
[0 0 9 3] 

zir-^, uPi&f^A-edStiSP^^:^>;i/Mos h^yP:^^PMS(Dm^P i 

, UPi&f^B-edgtl-5N^^:^^;i/MO S h^>$^X^NM3©et?SN 1, DOW 
Nm^A'V^n^P^^^J\^MOS h^>i;?X^?PM6®«i^P 2, DOWNI& 
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'f^B7r?^tieN^^:^;i/MO S h ^ > ^'XiJf NM 6 «^^N 2 i:^CoV^T> (UP 
i&f^^©«|Jg) : (DOWNl&f^^(Z)«^) (P1+N2) : (P2+N2 

) i:«C-5o 

[0 0 9 4] 

nmmm^m^^m^t^:iiiiz^i)^ upi&f^i:DowNi&f^©m^^jt*^, (p 

l+Nl) : (P 2 +N 2) LTfe *J, iOfefe. :th^P 

: NA^ 1 : 1 l?:&V>^'^-e=fe), P 5^ ^ ;i/M O S PM3i:PM6® 
miJn^ (P 1 hP 2) , N5^-v:^;i/MO S h^>e/'X^NM3 i:NM6®ffi:tj 
(Nli:N2) A^^tl^tl^Lt-j-:}X«UPi:DOWNljrf^^®mSSJtli. 1 
: lil^y, ^^If e>O^^C^V^PLLIlIS&$:||3^bTS^;. ^it>''?^^y^^« 

[0 0 9 5] 

U P J3 J: t)f D O W N -g-^ S: ^^-r o 
[0 0 9 6] 

xmrnm^^mm-t^^nrnmi Qizmm-^n. je^a^j^^ (+) *^^A:d$ 

tie^i ®;i/-y7>f>n/^ (LPF) 3 0- 1 ®ai:d«JEb2is jK^A:^jag^- (- 
) *>e>Aij$ns^2CD;i/-:;^:7>f (LPF) 3 0 - 2 ©m:t>SEi: Sr^^f- 
htc-eti^tiAidii-r -5 P^^:^;i/MO Sh^>i>'::^^fPM4 1. PM4 2 

-km^. p^^^;i/MO s PM4 1 © KU'>f >ii<S«^«2^ (gn 

D) tc^^sti, p5^-y:^^;i/MO s PM4 2® Kix'f y-;^ 

*^<s«fitm2i (GND) tcg^^^ti. \^h'^yil^-hi)mm^nr^N^-^:s^;v 
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MOS b^>e^'X^NM4 1 (Dl^U-^ ylzmm^tlX^V. ^- VW=f'^%)\/ 
MOS h^>e^'>^^NM4 1 <Z)>^f- hlC^jlM^^tl, V--7.nf&%.^^m (G 
ND) lCg^^$nfcN^^:^^;i/MO S h ^ > i/';^. ^ NM4 2 (Z) K l/>f 
7b'^ai;d$^V> N^^:^;i/MO S h^>^':^^NM4 1, NM4 2«, :;?J h ^ 
^-ISIS&$:«^bTV^-5<. iE^A:^J^^ ( + ) ^M^AstJ^^ (-) ©HmjElc 
^fi^Sl^fc Fl^-f >m?iS7b^P5^^^;i/MO S h PM4 2 7b^e>ffi;^J$fiT 

ffi:^j^§:35:-rN5^^:^;i/MO s h^>s;?x^NM4 2® Kl^>r>*>e>, -SSSM^ 

[0 0 9 7] 

11-186904 ^^#{Cli, ^o^^MC 1 , C 2 CZ)^^« 
ffi$:A:i!j-rs-o®^^^^-rsflffitJt«l^ig^ (VCO) tiT 
v^S7b^. VN-rti%iE^A:^j3§§^®#^*t?^y. iE«A:d^d^tiS^A*^^^® 2 
■=^$:^ix.:fe^^^rA:^J«^®«ffiM^I§^g^T'tt^v^„ ■r^^Dt*, #^¥11-1 
8 6 9 0 4#i45{#lcga«$n;tPLLllIl?&T'tt. ^-Y - s:>"/K>:/®aiiJ«?fS® U 
Fl&f^^hDOWNl&^^CDJttt. ^£315® P L LtHl^i: bTfi^S Lfc%<?) i: 

. p^^:^;i/MO s i:N^^:^;i/MO s 

[0 0 9 8] 

P L LUIg&li. SaO^iSMil bT. CD-ROM, DVD-ROM, 
DVD-RW (^«i^mL«^ji*^^CD) , CD-RW (^*tffi bW#ii*MC 
D) , CD-R (-IlI«^i2.*^MCD) #afB#^^S:^tfm-t7^-^^ 

[0 0 9 9] 



5 1 



aili# 2000-3055278 



1 1-324576 



glC^V^T, PLLEIS&ti, n^^Uv^ t.:^Jt^^-^m^^'')^Uv^^m^^ 
[0 10 0] 

-^^m^h^%m^y K4 0 2 i:, K4 O 2f}-^^m^m^tir:L^- 'St 

>Zf {zfVry-:^) 4 04^, T>:^4 0 4 75)^^®||^RF#-^(Z)^W^*^i:t^ 

2'fl'ft-te2ffi>fi:l@I^4 0 7 i:, 2ffi<b$tiit7=-^icim»5bfc^n^y ^ (rd 
CK) ( r^-^f^^mb^n^y fesvN« r^— ^^rn^y^j ^:=bv^e)) 5: 

^^-r-SPL Limg&4 0 8 il. ^^'-^(D^M^r^T^v^O-^* (^^1111^) 4 09 
t.. S^7'-^®a:^-fIiE^irf^rt:^-|TiEiaS&4 1 0 i:, ^f*:$:M^-rsC 

PU4 1 fH^^-r x^74 0 1 S:iiisi^i&-r-57='>r x^^-^jf 4 0 yt 

K4 0 2;5:tJf^WX^7^-^4 O 3 SrSff^-r-Si?— iJ<i!l^^S4 0 5 i:, §: 
[0101] 

mSlt. 0 7^C:u^bfe^-^5^^«^^^;^fi^CMV^P>4^<g>PLLllIg&4 0 8 
^<Z>— M ^^-r 0 T' S o 
[0 10 2] 

0 8i&#flg-r^i:, *^ra®-^J6MS::&i-P LLHIH&tt, A:fj$4x-5Mt®« 

mzmcr^mmm<7)^ ^m^^^^mtf-t^nmmmmm^ dco) 42 

i:, «?!gMt^^iSII4 2*^p>©^rn^i;^^M#^4>M-r€»^M^5 Oi:, A:bm^ 
(EFM) t^mH^^ Oib^^l]iiJ^n^i^U^y^m^iRl^CK)t%:AiJth. 

p D o w N t5 5: 3f5«sfefi b T s: m:^j -r -5 m ^ 
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yzf 2 0 (Dm tl^S.^Azhil't^m 1. fB2<D)V--^^>( 3 0- 1. 3 0- 
2t.. W.2(r>=f-^-Vifsyzfl 0<DmijnS.^Aij}l-r^)V--:f-7>f JV^ 8 Oil 

. mi> m2(DJV-:fy ^ 3 0-1, 3 0 - 2<Dmi:3ns.^iEmA:bm^ ( 

+) iLBL^A±t^^ (-) ti^hmmAtti^m.m.mzMmi'tc.nmz.umt^^i 
<Dm&mMM^m^A 1 ail. )\^-zr-7 ^ s o<D&,±n&^mM\z^^-t^ 

mi3-^n^nm.t.m2<Dmmm^^mmmA i h-fy^^mij-^ti^n^n^^m^ 
iMMW 9 ox^m:^t^mmmi)\ mimmmnm.iivx. m^mmmm^^ 2iz 

[0 10 3] 

mi(omBmm^mm^ (4 i a) (ojE^Azhi^^ (+) n^^Aii^^ (- 

) ictt, |gi®;i/->''7^;i/^3 0-1 i:l|2©;i/-y7'r;i/^3 o-2<Z)ffi:^j 
^*^g^i^$tlTV^-5o ^^-^^'3K>>^2 o> ;i/->^:7^';i/^? 3 0- 1, 3 0-2 

[0 10 4] 

m'^ti^T^v^^^^m<Dii^iz^ mi<D)V~-:fy^ 3 0- i<7)m:t;3g©3g^ 
«JBE$:-^;tSl^l (H2<Z)10 5) IcMLTfll ©^m^^^3b^e>©^«*g 

-e3^«brl|i ®;i/-y^>r 3 o - i ®m:6ag(D^^-«jBb^*tlra$i±si:i: 

%\z^ m2(Djv-zfy^;v^3o-2(Dmi]mo)^^ms.^^:^^m2(DmM ( 

0 2(^)1 1 0) ^cMbTf|2(Z)^«sgM*^p)®^«?j^^?^^c«bTtrrSSIl2o;l/- 
WNm-^*^T^^>f ^^^®i:^ic. 111 ®;i/--^:7^';i/^ 3 0- l<DliiiJ^<D 

^^m&^^^^mi(DmM (S2®i o 5) ic>t>fbTfi3(D^«ijg®?()^e>®^ 
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. ||2©>n/-y 7^ 3 0 - 2©ai±^®3g^«B£$:#AS^2®^» (02 

<Di 1 o#) izMlyXf$4:(D^m^Mi)^^(OMM^T^nvxm2<DJv-zf'y-^ 

[0 10 5] 

^J-t e)tlTi3U, CD-ROMT-ttEFM (Ei 
ght to Fourteen Modulation; 8 - 1 4 ^^^M) -g^^^. DVD (Digit 
al Versatile Disk) ^liE FM p 1 u s ^-^*^MV^e>^lT V^^„ 
[0 10 6] 

E FM-li-^Z&^lCfeV^Tli. 09 (b) lCa^i-J:^lC, S 

i<R^mm (1 IT : Tlt^^y:^JV\^^y hM) ^'^ 2 HI^^-^-SM-^-efe U , 5=^ 
ia»5^>f>?.^'®t°^y hSttf^y h^PBtC ioT riiTj Jg^^T^l^ 

u*>e>35:*>T*'5y3b^^?k®3it>T*^»j ^T'^ff-ffiaL. tfMffl*^ •■2 2j X':^^r=. 
m^. iyyi^^^-^-yn^mvx^^^a 

[0 10 7] 

— E FMp 1 u s^#:^^-eii, 09 (c) K^-t^oiz^ ty>^/^^- 

>iii 4T nATiKDR^mm^m-t^m-^n-^nx^v. t/zy^jt^-iyim 
m<Di &T<Dm\z ^ i\ if^^mmn. roj *^9ia^< 9t + 9t^, ru 

1 OHIi^^, -^©^ roj ;b^8|Hl^< 1 0T + 8Ti:v^ofc■5^-^'fi#=fo-^*tl 
mi)^ ri 8j x$>^t^m^X^. ttt>ic, 

iJ^ n^y^'lCjioT, EFMp 1 u s #^©it"^_L*^ »J e>5i-^T^^ U 
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$tiT, ll2®ig;i^iiiM7w;i/^ 8 0. n 2 ©mEmss^ilSl4 2 b , ms^in# 

[0 10 8] 

E FMp 1 u s##®3it>_t*^y *^e>itt.T*^»; ^T". *fciiitt.T*^y 
5it.Jb*^y *-e$:tf-MU, tfMlii*^ '"14 J iifjt^t=.m^X'. ^(Z)^©M#®3i 

-M^ai:^jb> FMp 1 u s iKDM^mifmm 

[0 10 9] 

Mp 1 u s m^(Dm^mi-/)mmi^r^(D-h. ii2©«flb«^^^ii4 i b A^e>®m 

^y^ilEFMp 1 u s m-^<D:ii^y i^<DitmiZ^ ^mmM(D^iiii!j^nt>tl. Si 
(Z)^^-e/'7K>:/2 0, mi. m2(D/v-zfy ^ 3 0 - 1. 3 0-2, Si 

®«ffi«t^^^^4 1 a, mmtam^Q o, «*sMt©^ig^4 2 b, ^s-m^s 0 

©;i/-:;^lcj:oT. 7=- ^ d ^ i: E FM p 1 u s##®&ffi*^im« 
. Ma^tJcl^«S^®fillc0^^tiTV%-5o mi. 09, 3i:tJfM?S^ifci«lf# 

^c^v^TOD#iB^±, :^mmmAizx^mmmmx'$>^mm^i o - 1 s s 5 6# 

[0 110] 

E FMm^ (=fe)L<l±EFMplu s ff-^) hf^- LM D ^y ^ (R 
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m^^^^iJ^y hi^^ l|2<D;i/--^:7>f 3 0- 1, 3 0-2®^®;* 

:^3$:^i®«Btm?^^gi^4 1 aLX-m,mzmmLt^&mmm^(Dm^ii. efm 

'H^iiT^-^Jf^^mLffii'n-/^^ (RDCK) ^A:di:-r-5MS^tS[Jt^li6 0® 
m:^j5:^W-5fl2®^^-S^3K>:/7 0(Z)m:^j«£h$:n-7\°^ ^^^f 8 OlcA 
:f7L. D-7i>^:7>f 8 O ®£fi:dmjBb$:f|2 ®«ffimdS^^I§4 l b-^m^Slc 

0<D^±^^-^m^]i!,\^mifUvi7 (RDCK) ilLT, -fe+Bitgc^lO, M 
tSffcJtit^ 6 0 Aif b r V^ -5 o 
[0 111] 

D-ZtX^-f ;i/^5? 3 0 - 1 , 3 0-2tt, >^^>A>r:y^^i:StlTfe*J. M^SiWi 
Jtii^eO, f|2®5^^-^'/K>>^7 0. D-y\°X>'>f ;v^5f 8 0, ||2®«m« 

mm^^^ 1 b, «iSM#^ig^4 2, ^m^^o<D)\y-zrxmmiif>mm-t^ 

CPU (H7#M) trUfi^^n'Sy^ h'^^aiTtCiiyT^-^ U'- b (1^^. 2 

^^^) ®^n^y ^xtr- Ktcj;&:i:^fcm^^ticms$tiSc 

[0 112] 

®^$tlT^»;:r-7-fe^y •feffiitit^lO, m 1 ®5^^- t^'iK> 

^20. m, m2®n-7\°X:7^';i/^ 3 0- 1. 3 0-2. f|l®«iBb«t^^ 

[0 113] 
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[0 114] 

[0 115] 

[0 116] 
[^R9(Z)^m] 

jeA±iiRaL/:t<fce)ic, :*:5I^ICJ:4X«, ^^-ty^Ti<yzfK13Vf^. UPi&f^^ 

[0 117] 

2®5fi5««^g$:«f&-r^^i:=bic, mi<DJv--:ry^ jv^\zMVXf$2mmm(D 
112® ^^>^;x^5^*^ 8)^2 ©iS:m«sgS:««&L. (Pi) iin 

KDMnnm (Ni) ^2c?)^««?^ (P2) tm2(Dnnmm ( 

N) ®fD«iigi:CDJt (P l+N 1 ) : ( P 2 + N 2 ) ^ 1 , ^ 2 #«M<Z) h 

^ ori8 ^ $ tlT V^ S it «) t?^ S o 
[0 118] 
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[0 119] 
[0 12 0] 

[01] 

[02] 

:^^m<D—mmmizi5v^^^^-p:^y:f(Dm^^mm-t^mx:$>^. 

[03] 
[04] 
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[05] 
[H6] 

[0 7] 

(3D P L L iaS& jb'^MM $ tl -5 -5^ - 3? ^ * m b ^® 5: ^ S S o 

[09] 

(a) ttl^iS/N'^-^^rm^fi^HCa^i-HT^y, (b) itEFMm^<Dmm^^ 

^->^cov^Tmre•r^fefe®H■efe^;, (c) liE fmp i u s^^oi^iiyN" 
^ - > c o V ^ T ^ f s fi?) ® 0 "e ^ <5 o 
[Hio] 

[011] 

[01 2] 

«e5f5© P L L ES&CD^ "V - $;?3K > :/<Z)«^CD— M 0T ^ -5 o 
[01 3] 

tJe5R©PLL|lI!i&<D«JBE^J^^^^«|^^^-r0T'fey, (a) 

(b) ttm?^MWf§lS^, (c) iiVy^ytiyU-^^m^t^^fyj^ 

[014] 

1 0 fiifflitie# 

2 0, 2 0' ^^-e^iK^^'" 

2 1 ^1 o^^^iM 
2 2 (D^mmm 
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23 mi(Ditjuz/ h ^"^-m^ 

24 micDitjiyyh^'^-m^ 

2 5 ms (D^m^u 

2 6 m4:(D^mmu 

27 ^3 l/> h ^^-imi?& 

28 114 ®:j!7 b ^^-IHIS& 

3 0' ;v--/:7W';i/^ 

3 0-1 m <D;i/-:/:7>r 

3 0-2 ^2<D}V-':fy /v^ 



4 0, 


4 0 ' mmmm^m 


4 1 , 


4 


la, 4 1 b , ^ 


err 


4 2 


n 






6 0 






7 0 






8 0 


n 






9 0 






) 


3 0 1 




3 0 3 >f 




3 0 4 








4 0 1 


IB 






4 0 2 








4 0 3 








4 0 4 








4 0 5 








4 0 6 








4 0 7 




2#>fbliIS& 




4 0 8 




P L L11IS& 




4 0 9 








4 10 








4 11 




CPU 





6 0 
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I Q A^S^^ 

I N xi3m^ 

iNvi, INV2 -r^/^-^ 

NM1~NM6 NM4 1~NM4 
N, N 1, N 2 mn^m 

OUT mtfm-^ 

p, PI, p 2 ^mn^ 

PM1~PM6 PM4 1~PM4 

R, Ri, R2 mm 

VDD nu imn^nm) 

Vref a^mjBb 



2 N^-^:^;i/MO s 



6 P^^:^;i/MO s 
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[01] 



0® 



I N 




OUT 
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[^2] 




2 



aiiE# 2000-3055278 



[03] 
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(a) 



I < 

l<_ -Tup. 

I • 



iEteAA^T (+) 



ELUXtim^f- (-) 





I 3 


A Vup + 


i 


VA Vo 








A Vup- 



Vo=VA+ ( A Vup + H- A Vup-: 



(b ) 



!<:---TDOWN— 5>» 



I 



:EteX*ag^ (+) —X — 4 



A voomi+ 



VB 



Vo 



A VDOmi- 



Vo=VB- (A VWJmi- + A VDOSN+) 
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[H4] 
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[05] 



S£EAA 



^1 ni4^ 



S3!£ai:A lout 

mM2 



[06] 



m 


mm 


UP:DN 




1 


iefeTP=10uA, N=10uA 


X:l 




2 


fiStCP=12uA, N=10uA 


1,2:1 




3 




1:1 




4 


«gf«»l=-P2=12uA. Kl=N2=10uA 


1:1 
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EFH 




t » RDCK 



[09] 



(a) 



^ - ^ / ■ ^ \r 











-JVOt'^—'y zJ'VOl^—'y zTJOl'^-l/ 



(b) 



1 1 T 



1 IT 



JuumjinjuuinnjinnnmuuiriJ^ 



to 



14T 



J-4T-!. 



14T 



1 4T r 



Juinnnjiruuimnnnmuinhfu^ noaf 
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[010] 



1 o 



2 O' 
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[ N 




UP 


CP 


1 


» 







30' 40' 



# L P F 



VCO 



5 O 



n OU T 



[011] 



201 



UP o- 




^02 jEliAA 






203 



201 



04 
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[01 3] 



(a) 



ns.J^ti Vin 



Vref 

eiSffiA lout 



j — ► 

.^ji! |J~H1I42 



<b) 



T Pa43 



6 

11 01 
INVC 

12 021 



301 



G 

11 01 
INVC 

12 021^ 



302 



303 



6 

11 01 
INVC 

12 021 



304 
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mm] 

is^\:,t^mmsi'^nm-t^m.B.um^m^ (vco) i:, vcoo^ij^^m^-^ 
^mvr^m nxtim^iKD^^^itm jtte^^ ^m^j-r^ &,mtm 

2<DJV--:fy^ (LPF) '6ifflJtfc^7&^ tlS U PM^Sr^l-tTH 

2(Z)LP S h ^ > i/'X ^ 1 ®SC««^S:#^J^ DOW 

NM#$:^t:r, P F<Z)^»lC>ia-bTPMO S h ^ ^i^;^ ^ ?>|| 2 

mm?i$:^i^Ll^l ® L P FCD^»lC*fbTNMO S h ^ >^'X ^ 2 (DiJc 

as 



1 



2 0 0 0-3 0 



1 1 — 324576 
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